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AiM£NDED CLAIMS 

Ireceived by the International Bureau on 21 March 2005 (21.03.05) 
original claims 4 and 10 amended and claims 35 to 55 added (13 pages).] 

What is claimed is: 

1 . An apparatus for radially expanding and plastically deforming an expandable tubular 

member, comprising: 

a tubular support member defining an rnlernal passage and one oj more radial 

passages and comprising internal splines; 
a tubular expansion cone coupled to tlie tubular support member comprising an 

external expansion surface; 
one or more rupture discs coupled to and positioned within corresponding radial 

passages of the tubular support member; 
a tubular stinger defining an internal passage coupled to and positioned wilhin the 

tubular support member; 
an expandable tubular member coupled to the expansion surface u\ \\\e tubular 

expansion cone comprising a first portion and a second portion, wherein the 

Inside diameter of the first portion is less than the Inside diameter of the 

second portion; 

a shoe defining one or more intemal passages coupled to the second portion of the 
expandable tubular mennber; 

a tubular member coupled to the shoe defining an internal passage comprising a plug 
seat, one or more upper radial flow ports positioned above the plug seat, and 
one or more lo\A/er radial flow ports positioned below the plug seat, and 
comprising an external flange for seaiingly engaging the Interior surface of the 
expandable tubular member and external splines for engaging the internal 
splines of the tubular support member, wherein an end of the tubular member 
receives an end of the tubular stinger and Is also received within and 
seaiingly engages and end of the tubular support member; and 

a tubular sliding sleeve valve received within and seaiingly engaging the internal 

passage of the tubular member defining an internal passage and one or more 
radial passages and comprising a collet for releasably engaging an end of the 
tubular stinger. 

2 The apparatus of claim 1 , wherein the radial passages of the tubular support member 
are positioned above the tubular stinger. 

3. The apparatus of claim 1 , wherein at least a portion of the tubular member comprises 
a composite material. 
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4. A system for radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

pressure sensing means for radially expanding and plastically defomiing the tubular 

member within the preexisting structure; and 
means for injecting a hardenabte fluidic sealing into an annulus between the tubular 

member and the preexisting structure. 

5. The system of claim 4. wherein the means for injecting a hardenable fluidic seaHng 
into an annulus between the tubular member and the preexisting structure comprises: 

means for injecting a hardenable fluidic sealing into an annulus between the tubular 
member and the preexisting strndure before radially expanding and 
plastically deforming the tubular member within the preexisting structure. 

6. The system of claim 4. wherein the means for Injecting a hardenable fluidic sealing 
into an annulus between the tubular member and the preexisting structure comprises: 

means for injecting a hardenable fluidic sealing into an annulus between the tubular 
member and the preexisting structure before or after radially expanding and 
plasticaBy defomiing the tubular member within the preexisting structure. 

7. A method of radially expanding and plastically defomiing a tubular member within a 
preexisting structure, comprising: 

radially expanding and plastically deforming the tubular member within the 

preexisting structure; and 
injecting a hardenable fluidic sealing into an annulus between the tubular member 

and the preexisting structure, 

8. The method of claim 7, wherein Injecting a hardenable fluidic sealing into an annulus 
between the tubular member and the preexisting structure comprises; 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting structure before radially expanding and plastically 
deforming the tubular member within the preexisting structure. 

9. The method of claim 7. v\^erein injecting a hardenable fluidic sealing into an annulus 
between the tubular member and the preexisting structure comprises: 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting stnjcture after radially expanding and plastically 
defooning the tubular member within the preexisting structure. 
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10. Ar apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising rigid external 

expansion surface; 
one or more pressure sansors coupled to the support member; 
at! expandable tubular member coupled to the rigid expansion surface of the 

expansion device comprising a first portion and a second portion, wherein the 

inside diameter of the first portion is less than the inside diameter of the 

second portion; and 
a movable vaive coupled to the support member for controlling the flow of fluidic 

materials through the interior of the expandable tubular member. 

1 1 . The apparatus of claim 1 0, wherein the pressure sensors comprise frangible 
elements. 

12 The apparatus of claim 1 0, wherein the pressure sensors comprise valve elements 
for controlling the flow of fluidic materials within the interior of the expandable tubular 
member. 

1 3. The apparatus of claim 1 2, wherein the support member defines one or more radial 
passages; and wherein the valve elements are positioned within corresponding radial 
passages. 

14. The apparatus of claim 1 0, further comprising: 

a tubular member movably coupled to the support member that defines an internal 
passage having a plug seat. 

15. The apparatus of claim 14, wherein the movable valve is received within the internal 
passage of the tubular member, 

16. The apparatus of claim 1 5. wherein the tubular member defines one or more radial 
passages; and wherein the movable valve defines one or more radial passages. 

17. The apparatus of claim 14, wherein the tubular member sealingly engages an interior 
surface of the expandable tubular member. 
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18. The apparatus of daim 14, wherein the tubular member is coupled to the second 
portion of the expandable tubular member. 

19. The apparatus of claim 10, wherein the movable valve element Is releasably coupled 
to the support member. 

20. An apparatus for radially expanding and plastically defonming an expandable tubular 
memt)er, comprising: 

a support mennber defining one or more radial passages; 
an expansion device coupled to the support member comprising an external 
expansion surface; 

one or more frangible valve elements coupled to and positioned witNn corresponding 

radial passages of the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion Is less than the Inside diameter of the second 

portion; 

a tubular member defining an intemal passage having a plug seat and one or more 
radial passages movably coupled to the support memt>er and coupled to the 
second portion of the expandable tubular member and sealing engaging an 
Interior surface of another portion of the second portion of the expandable 
tubular member; and 

a movable valve defining one or more radial passages releasably coupled to the 
support member and positioned within the internal passage of the tubular 
nwiber. 

21 . A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising; 

injecting fluidic material Into the tubular member, 

sensing the operating pressure of the injected fluidic material; and 

If the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure. 
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22. The method of claim 21 , wherein sensing the operating pressure of the injeded 
tluiri:c material comprises sensing the operating pressure of the injected fluidic material 
using a sensor positioned within the expandable tubular member. 

23. The method of claim 21 . further comprising: 

if tlie sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then permitting the injected fluidic material to pass 
through a flow passage within the expandable tubular member, 

25, The method of claim 23, further comprising: 

injecting a hardenable fluidic sealing material through and out of the Interior of the 

expandable tubular member into an annulus between the expandable tubular 
member and the preexisting structure. 

2G. The method of claim 25, further comprising: 

preventing the injected hardenable fluidic sealing material from passing though the 
llow passage. 

27. Tf le method of claim 21 , further comprising: 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting structure before radially expanding and plastically 
deforming the tubular member within the preexisting structure. 

28. The method of ciaim 21 , further comprising: 

injecting a hardenable fluidic sealing Into an annulus between the tubular member 
and the preexisting structure after radially expanding and plastically 
deforming the tubular member within the preexistirig structure. 

29. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

sensing the operating pressure within the tubular member; and ' 

if the sensed operating pressure within the tubular member exceeds a predetermined 

valve, then radially expanding and plastically deforming the ttjbular member 

within the preexisting structure. 

30. A method of radially expanding and plastically deforming a tubular member v^ithin a 
preexisting structure, comprising: 
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controlling the fbw of fluidic materials within the tubular member using one or more 

movable valve elements; 
sensing an operating pressure of the fluidic materials within the tubular member; and 
If the sensed operating pressure within the tubular member exceeds a predetermined 
valve, then radially expanding and plastically deforming the tubular member 
within the preexisting structure using an expansion device. 

31 . The method of claim 30, further comprising: 

during the radially expansion and plastic deformation of the tubular memt>er, 
displacing the expansion device away from the valve elements, 

32. The method of clainn 30, further comprising: 

supporting the tubular member within the preexisting structure using a support 
member; and 

roleasably coupling one or more of the valve elements to the support member. 

33. The method of daim 30. further comprising: 

coupling the valve elements to an end of the tubular member. 

34. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

supporting the tubular member within the preexisting structure using a support 
m6mt>en 

controlling the flow of fluidic materials within the tubular member using one or more 
movable valve elements that are coupled to an end of the tubular member, 

sensing an operating pressure of the fluidic materials within the tubular member; and 

if the sensed operating pressure within the tubular member exceeds a predetermined 
valve, then radially expanding and plastically defonning the tubular member 
wthin the preexisting structure using an expansion device; 

wherein during the radial expansion and plastic deformation of the tubular member 
using the expansion device, the expansion device is displaced away from the 
valve elements; and 

wherein one or more of the valve elements are releasably coupled to the support 
member. 

35 A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 
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radially expanding and plastically deforming the lubuiar member within the 

preexlsling strucliiiB; r^nd 
Injecting a hardenable fluidic seailng into an annulus between the tubular member 

and the preexisting structure; 
wherein injecting a hardenable fluidic sealing into an annulus between the tubular 
member and the preexisting structure comprises: 
Injecting a hardenable fluidic sealing into an annulus between the lubdlar 
member and the preexisting structure after radially expanding and 
plastically deforming the tubular member within the preexisting 
structure. 

36. A system for radially expanding and plastically detomriing a tubular member within a 
preoxisting structure, comprising: 

means for radially expanding and plastically deforming [\\g tubular member within the 

preexisting structure; and 
means for injecting a hardenable fluidic sealing into an annulus between the tubular 

member and the preexisting structure; 
wherein ihe means for injecting a hardenable fluidic sealing into an annulus betvyeen 
the tubular member and the preexisting structure comprises: 
means for injecting a hardenable fluidic sealing into an annulus between Wie 
tubular member and the preexisting structure after radially expanding 
and plastically deforming the tubular member within the preexisting 
structure. 

37. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or n\ore pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion is less than the inside diameter of Ihe secifuul 

portion; and 

a movable valve coupled to the support member for conlrolling the flow of fluidic 
materials through the interior of the expandable tubular member; 
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wherein the pressure sensors comprise valve elements for controlling the flow of 
fiuidic materials within the interior of the expandable tubular member. 

38. A system for radially expanding and plastically defomiing a tubular member within a 
preexisting structure, comprising: 

means for radially expanding and plastically deforming the tubular member within the 
preexisting structure; 

means for Injecting a hardenable fiuidic sealing into an annulus between the tubular 

member and the preexisting slmcture; and 
valve means for controlling the flow of flutdic materials within the interior of the 

tubular member. 

39. An apparatus for radially expanding and plastically defomning an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion is less than the Inside diameter of the second 

portion; 

a movable valve coupled to the support member for controlling the flow of fiuidic 
materials through the interior of the expandable tubular member; and 

a tubular member movably coupled to the support member that defines an internal 
passage having a plug seat 

40. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support n>ember comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support memben 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion Is less than the Inside diameter of the second 

portion; and 



49 

AMENDED SHEET (ARTICLE 19) 



wo 2im4/<l7(,''«)N 



l><r/i!S2iin4;o(u»24ri 



a movable valve coupled lo ihe support member for contfolling the flow of fluidic 
n»cilciials through the interior of the expandable tubular member; 

v/nersin the tubular mfimbfiir ir, coupled lo the second portion of the expandable 
tubular member. 

41. Af » apparatus for radially expanding and plastically defonning an expandable tubular 

memi)er. comprising: 

a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second ponion, wherein the inside 

diameter of the firsf portion is less than the inside diameter of the second 

portion; and 

a movable valve coupled to the support member for controlling (he flow of fluidic 

materials through the interior of the expandable tubular member; 
wherein the movable valve element is releasably coupled to the support member. 

42 A melhod of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

injecilr^c; fluidic material into the tubular member; 

sef^siny Ihe operating pressure of the injected fluidic material; and 

if the sensed operating pressure of the irijet:ted fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure; 
wherein sensing the operating pressure of Itie injecled fluidic material comprises 

sensing the operating pressure of the injected fluidic material using a sensor 

positioned within the expandable tubular member. 

43 A system for radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

means for radially expanding and plasiically defonning the tubular member within ttie 

preexisting structure; 
means lor injecting a hardenable fluidic sealing Inio an annulus between the tubular 

member and the preexisting structure; and 
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means for sensing the operating pressure of fluidic materials within the tubular 
member that is positioned within the tubular member. 

44. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

radially expanding and plastically deforming the tubular member within the 

preexisting structure; 
injecting a hardenable fluidic sealing into an annulus between the tubular member 

and the preexisting structure; and 
sensing the operating pressure of fluidic materials within the tubular member using a 

sensor positioned within the tubular member 

45. A method of radially expanding and plastically defonming a tubular member within a 
preexisting structure, comprising: 

injecting fluidic material into the tubular memben 

sensing the operating pressure of the injected fluidic material; 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure; and 
injecting a hardenable fiuldic sealNig Into an annulus between the tubular member 

and the preexisting structure after radially expanding and plastically 

deforming the tubular member within the preexisting structure. 

46. A method of radially expanding and plastically defomning a tubular member within a 
preexisting structure, comprising: 

controlling the flow of fluidic materials within the tubular member using one or more 

movable valve elements; 
sensing an operating pressure of the fluidic materials within the tubular member; 
if the sensed operating pressure within the tubular member exceeds a predetermined 

valve, then radially expanding and plastically deforming the tubular member 

within the preexisting staicture using an expansion device; and 
during the radially expansion and plastic defomnatlon of the tubular member, 

displadng the expansion device away from the valve elements. 

47. A system for radially expanding and plastically deforming a tubular member, 

comprising: 
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^\^ expansion rJevice for radially expanding and plastically deforming tiife uibulru 
member; and 

a sensor coupled lo the expansion device for controlling the operation of the 
expansion device and positioned within the liibular iriemljer for sensing 
operating conditions within the tubular member. 

40. A method of radially expanding and plastically deforming a tubular member. 

coniprisinri: 

l adially expanding and plastically deforming the tubular member using an expansion 

device; ?^nd 

c:(:nlrolling the operation of the exparusinrt device using a sensor positioned v^thin the 
tutnjlar member for sensing operating conditions within the tubular member. 

49. A system for radially expanding and plastically deforming a tubular n»emt)er, 
comprising: 

means for radially expanding and plastically deforming the tubular member using an 

expansion devicf?; and 
means for controlling the operation ot the expansion device using a sensor 

positioned within the tubular member for sensing operating (conditions within 
tt)e tubular member. 



50. An apparatus for radially expanding and plastically deforming an expandable metallic 
tubular member, comprising: 
a support member; 

sn expansion device coupled lo the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable rTietalllc tubular member coupled to the expansion surface of the 

expansion device comprising a first portion and a second portion, wherein the 

inside diameter of the first portion is less than Ihe inside diameier of the 

second portion; and 

a movable valve coupled to the support member for controlling the flov/ of fluidic 
materials through the interior of the expandable metallic tubular member. 

Ci \ An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 
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an expansion device coupled to the support nnember comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device; and 

a movable valve coupled to the support member for controlling the flow of Ruidic 

materials through the interior of the expandable tubular member, 
wherein the pressure sensors are positioned within the expandable tubular member. 

52. A method of radially expanding and plastically defomiing a metallic tubular member 
within a preexisting staidure, comprising: 

injecting fluidic material into the metallic tubular member: 

sensing the operating pressure of the injected fluidic material; and 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetemnined value, then radially expanding and plastically defonnlng the 
metallic tubular member within the preexisting structure. 

53. A method of radially expanding and plastically deforming a metallic tubular member 
within a preexisting structure, comprising: 

sensing the operating pressure within the metallic tubular member, and 
if the sensed operatir^g pressure within the metallic tubular member exceeds a 

predetennined valve, then radially expanding and plastically deforming the 
metallic tubular member within the preexisting structure. 

A method of radially expanding and piastlcally deforming a metallic tubular member 

a preexisting stmdure, comprising: 

controlling the flow of fluidic materials within the metallic tubular member using one 

or more movable valve elements; 
sensing an operating pressure of the fluidic materials within the metallic tubular 
member; and 

if the sensed operating pressure within the t metallic tubular nr^mber exceeds a 
predetennined valve, then radially expanding and plastically defonming the 
tubular member within the preexisting structure using an expansion device. 

55. A method of radially expanding and plastically deforming a metallic tubular member 
within a preexisting staidure, comprising: 



54. 
within 
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supporting the metallic tut)ular member within the preexisting 3truv:lure usiny ^ 
support member: 

controllincj the flow of fiuidic materials within the metallic tuLnjl?ir member using one 
or more movable valve elements that are coupled to an end o? tho metallic 
iul)uiar member. 

s^jnsing an operating pressure oi the fluidic materials within the metallic tubular 
rni^rriber. and 

if the sensed opcratinc pressure within the metallic tubular member exceieds a 

pr^^detRrmined vaive, then radially expanding and plastically deforming the 
metallic tubular member within the preexisting structure using an expansion 
device; 

wiierein during the radial expansion and plastic deformation of ifie metallic 1nl)ular 

member using the expansion device, the expansion device is displaced away 
from the valve elements: and 
wherein one or more of the valve elements are releasably coupled lo Ifie sufipori mernhnr . 
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